Stimulation of secretion into human and feline airways by Pseudomonas aeruginosa proteases.
We have investigated the effect of elastase and alkaline protease from Pseudomonas aeruginosa on airway secretion into the trachea of anesthetized cats and from human bronchial mucosa in vitro. Secretory macromolecules were radiolabeled biosynthetically with two precursors in the cat, [3H]glucose and [35S]sulfate, and with [35S]-sulfate only in human tissue. Both enzymes (2.6 x 10(-9) to 1.3 x 10(-6)M elastase and 8 x 10(-9) to 2.4 x 10(-6)M alkaline protease) released radiolabeled macromolecules in a concentration-dependent manner from the two preparations. Purified elastase, 1.3 x 10(-6)M, released radiolabeled macromolecules (delta 3H = +397 +/- 72%, delta 35S 225 +/- 40% over control, P less than 0.001) and periodic acid-Schiff- (PAS) reactive glycoconjugates (delta PAS = +4.1 +/- 0.96 micrograms/min or +102 +/- 20%; P less than 0.01) from cat trachea, as did alkaline protease, 2.4 x 10(-6)M (delta 3H = +356 +/- 57%, delta 35S = +176 +/- 25%, delta PAS = +7.5 +/- 1.3 micrograms/min or 194 +/- 36%, P less than 0.001). Increases in 3H exceeded those of 35S, suggesting surface epithelium as the main source of secretion. Inhibition of enzyme activity abolished secretory effects. Both enzymes also stimulated secretion from human bronchus (e.g., with elastase, 1.3 x 10(-6)M: delta 35S = +331 +/- 67%, delta PAS = +4.3 +/- 0.92 micrograms/min or +131 +/- 24%, P less than 0.001; with alkaline protease, 2.4 x 10(-6)M: delta 35S = +220 +/- 67%, delta PAS = +12.7 +/- 3.2 micrograms/min or +575 +/- 245%, P less than 0.001).(ABSTRACT TRUNCATED AT 250 WORDS)